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I INTRODUCTION

Measurements of atmospheric radio noise are being made by tile

Electronics Laboratory of the Military Research and Development Center

(MRDC-EL), a joint Thailand-United States-organization in Bangkok. The

noise-measuring equipment (Fig. 1), modeled after the U.S. Nntional

Bureau of Standards Radio Noise Recorder, Model ARN-2, is located near

the vilage of Laem Chabang (Fig--2-4., about 90 kilometers southeast of

Bangkok, in order to minimize interference from man-made noise. A view

of the site, showing the standard ARN-2 antenna and ground plane, is

presented, in +g:-1.

The 1 0peration and participation of the staff members of the

Thailand Mi n istry of Defense and the support of the United States

Advanced Re earch Projects Agency and the U.S. Army Electronics Command,

have made it'possible for the data preseiited in this report to be

acCUM la te d.

J
Tables I and I, below, present information about the site and the

For convenience in applying the results iin this study, a nomogram

for transforming effective antenna noise figure to noise field strength

as a function of freq,jency is presented in Fig. 4.
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Table I

RADIO NOISE MEASURING SITE AT

LAEM CIIABANG, THAILAND

GEOGRAPHIC LOCATION
ELEVATION ANGLE OF IIORIZON

Latitude Longitude

13.55 0N 100.900E Less then 3 degrees in all
directions; zero degrees towards
the west (Gulf of Thailand)

Table II

ARN -3 HI)I 0()1NOISE RECORI)ER SPEC I FI CATI ONS

Antenna Standard 6.6o204-meter (21.75 feet)
vertical antenna with ground plane
consisting of ninety radial wires,
each approximately I00 feet long.

Frequencies of Measurement 6, 13. 27. 160, 530, 2,300, 5,000,
and 10,000 kliz.

Effective noise bandwidth
of receiver 200 lz

Recording chart speed 5 cm per hour

i
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fMHz Fa E
(MHz) dEI above kTb) (dB above I V/m)

100 -50
so -20

70
60

50 -40
40

30 0

20 -30

200
202

10

78
16 40 -10

4

3 0
60

2

10

IOe0.9 8

060.7 20

0.5
04 loo

30
0.3

0.2 120- 40

0.10.09 0.08 i50
0,07. -4

006
0.05

0.04 60-
0.03 160

0.02 7

0.01 80 s

E n~ F a+ 20 log 1 0 f -6 95.5 03 -4240-261

Fa = Effective Antenna Noise Figure =E.(ternal Noise Power
Available from an Equivalent Short, Lossless,
Vertical Antenna in dB Above kTb.
En = Equivalent Vertically Polarized Ground Wave rms. Noise~
Field Strength in dB Above 1. V/meter for a l-)Jz Bandwidth.
f NU1 Frequency in NMiz

Source: ESSA Tech. Report IER 18-ITSA 18-28

FIG. 4 NOMOGRAM FOR TRANSFORMING EFFECTIVE ANTENNA NOISE FIGURE
TO NOISE FIELD STRENGTH AS A FUNCTION OF FREQUENCY
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II DISCUSSION

The noise data contained in this report are compatible with the data 4

in a series of Technical Notes published by ITSA,* (Series 18) "Quarterly

Radio Noise Data." The following two parameters of the atmospheric noise

are tabulated in the Appendix:

(1) Mean power

(2) Mean envelope voltage.

The mean power is a basic parameter and is expressed as an effective
antenna noise factor, F.. F is defined as the noise power available from

a a
an equivalent loss-free'antenaa in dB above kTb, the thermal noise power

available from a passive resistance, where

k = Boltzmarn' s constant (1.38 x 10- 23 joules per degree
-Kelvin)

b = Effective receiver noise bandwidth (lz)

T = eference temperature, taken as 288°Kelvin.

The mean envelope voltage, Vd, is expressed as a deviation in dB

below the mean power.

Four frequencies, either in the MF and IF bands or in the VLF and

11 bands, may be recorded simu ltaneously for 30 mintutes. Switching between

the two sets of four frequerncies is accompLished automatically each ha.I f

hour. The average power and the mean envelope voltage are recorded on an.

8- clInnrie I st r i p-chart r.ro, de r. The t it y-mi ,,ute samples are taken as

reprs i v i tig the 5o sv ot i t i ot for the I F I1 hour.

The motth-ho,,r ,iediars for power and voltage, F.. and %dm' ie. pec-

L v Iv . are det. ci'mied from the hourlv %alus sc'aled from the" chart

,eco td i,s Ilie ,'h ,f h. respondirg Freq u enci s. Norma I ly, from

Iwent v - five to thirty., observat, ionis of th,. ,,mtean power are obtained nionthiily

(lII l| li ii I "l','l.i l ,,llTilii ,, S'iefics andl .\ rinilr,,N of the Ins t itltes for Enironmental TI..5rar,h
-'.141 lrn *'i l It N- 111"€1 Sis l .1 vtIi- s r at l,,ii, I.S. Drilirt tre t of immre.

7



for each hour of the day and from ten to fifteen observations of the voltage

deviations. When there are fewer than fifteen observations of the mean power

or seven ouservations of the voltage deviations, the tabulated values in the

Appendix are identified by an asterisk.

The extent of the variation of the noise power from day to day at a 4
particular hour of the day can be determined from the tipper and lower deci le

values of F . These are expressed in dB above and below the month-hour

median, FK,. and designated by D and D,, respectively, in Table A-].

Time-block median values of noise are tabulated on a seasonal basis

and are obtained by averaging all month-hour iredians for the four hours

of the -lay within the th ree-month period (see Table A-2 and Fig. A-1). The

Lime-block values conform to the seasonal time-block values used in CLIB

leport No. 322.

The results of the noise measurements at MF and tlF for the months

March, April, and May 1966, are given in t,,is report. No data for I.F

and VlF for these months are available, but it is expected that d a for

these frequen'cy bands will be published in subsequent reports.

BI
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Table A-i

MONTh1-IhOUR VALUES OF RADIO NOISE

Station: LAEM-CIIABANG Lat. 13.05 0N Long. 100.90F Month December 1966

FiIWENCY (Milt)
HR.
(LT) 0.53 2.3 5.0 10.0

Fain Du  DI Vdm Fam D I)1 Vdm Fsrn Du DI Vdr Fern DN D, V~d

00 92 6 9 5.5 69 4 6 3.0 57 12 13 1.0 42 16 6 3.0

01 92 8 10 6.0 68 8 4 4.0 58 10 12 1.5 43 14 8 3.0

02 91 6 9 7.0 69 7 5 4.0 60 6 15 1.0 41 17 R 4.0

03 90 8 7 8.0 69 6 4 4.5 56 9 11 1.5 "37 -..- 4.5

04 92 6 10 8.5 69 7 6 5.0 52 12 9 1.5 "38 . . 4.0

0)5 '0 6 10 8.0 68 9 8 5.0 57 7 15 2.0 "43 -- 4.0

06 87 6 8 3.0 68 9 9 3.0 53 11 9 2.0 48 6 10 2.0

07 85 10 9 2.0 t5 8 8 2.0 54 8 12 2.0 43 12 7 2.5

08 81 12 7 3.0 59 11 5 2.0 45 7 9 2.0 42 10 12 4.0 o

09 72 27 9 4.5 55 14 8 2.0 41 13 9 2.C 42 10 12 3.5

10 70 21 14 3.0 51 11 5 2.0 39 12 8 2.0 38 11 8 4.0

11 75 15 12 3.0 52 13 6 1.5 41 12 10 2.0 40 8 9 4.0

12 74 8 16 3.0 53 13 6 1.0 42 7 10 2.0 42 6 10 4.0
13 71 15 1 2.0 56 9 8 1.5 44 9 11 2.0 43 6 12 4,0

14 74 12 12 4.0 56 11 5 2.0 45 9 12 2.0 47 7 16 4.0

15 77 16 10 2.0 62 8 11 1.5 50 7 14 2.0 48 6 15 3.5

16 85 15 12 2.0 68 4 6 2.0 52 9 8 1.5 47 10 12 4.0

17 90 9 11 2.5 72 9 6 1.0 56 7 10 1.0 46 11 11 4.0

18 91 10 12 3.0 74 8 4 1. G 59 7 10 1.0 46 i! 9 4.0.

19 93 7 12 2.0 75 11 4 2.0 59 8 7 1.0 48 11 11 3.0

20 95 8 10 2.0 77 8 6 2.0 61 9 8 1.0 50 10 12 3.0

21 92 11 8 2.5 76 7 6 2.0 60 9 7 1.0 51 7 13 2.5

22 01 10 7 3.0 75 8 5 2.0 59 13 8 1.0 51 9 14 2.0

23 A1 7 8 4.5 70 8 5 3.0 58 8 12 1.0 42 131 7 4.0

ts.--. i,, t 5 lays (ata on po-er measurements and no tomputiations made for D) end DI

I- " ,lt. i n valut. of .fft,-t A,. antenna nOist- in dI above ktb

D " lat to of uppt. r deI I'. t o mrdIan) in dll

l it liatto of ediumn Io o.r 1.. , ' in till
Im I- I ri iin 4, at on of 4 Srawr vo tIb t e n li I lte ii ea .oo r
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Table A.1 (Continued)

MONTh-IIOUR VALUES OF RADIO NOISE
Station: LAEM-CIIABANG Lat. 13.05°N Long. t00.9°11 Month Jnn. 1967

FREQUENCY (M1z)
Hr:
(LT) 0.53 2.3 5.0 10.0

F&O Du  DI Vdm Fam Du ), Vdm Fam Du I, Vdm Fam Du DI Vdm
0 89 10 9 3.0 68 6 11 4.5 53 13 8 1.5 4b 11 11 2.0

01 89 10 10 3.0 69 6 13 4.5 55 11 6 1.5 43 15 8 2.5

02 89 10 8 4.0 68 9 11 5.0 55 13 8 1.0 45 11 11 3.0'

03 87 12 6.5 70 6 13 6.0 56 12 13 1.0 43 10 11 3.0

04 88 10 12 6.0 68 8 13 7.0 55 11 9 1.5 5 38 ... 4.0

05 85 7 11 6.5 63 10 11 6.5 52 11 7 2.0 '40 -- . 4.0

06 89 4 12 2.0 64 8 12 2.0 52 9 7 1.0 46 10 7 2.0

07 88 S 15 1.0 60 7 6 2.0 51 5 7 2.0 43 15 7 2.0

08 82 7 11 1.5 58 8 9 2.0 42 3 3 2.0 40 8 7 3.0

09 77 9 10 1.5 54 11 II 2.5 40 4 8 2.0 41 10 8 3.0

10 76 11 20 1.5 53 12 II 2.0 39 6 7 2.0 41 11 9 2.0

11 76 - .. 1.0 55 18 12 2.0 38 9 6 1.0 43 12 10 2.0

12 74 12 3 2.0 51 21 8 2.0 36 q 3 1.0 44 9 9 3.0

13 75 9 7 1.5 51 18 8 2.0 37 12 4 2.0 43 8 7 30

14 72 12 10 1.0 54 13 11 1.0 41 13 6 1.0 44 9 7 3.0

15 77 11 8 1.0 56 12 8 1.5 45 9 7 2.0 45 11 9 3.0

16 84 14 10 1.5 67 8 11 2.0 51 7 7 2.0 44 14 6 2.5

17 85 10 10 1.0 73 4 13 1.5 57 5 12 1.0 46 9 5 3.0

18 90 9 11 1.0 72 8 12 1.5 r 6 Q 1.0 51 6 10 2.0

19 02 9 12 1.0 7o 7 12 2.0 62 3 10 1.0 54 6 11 2.0

20 93 7 11 1.0 80 6 t8 2.0 tO 7 8 1.0 54 8 12 2.0

21 90 8 10 1.0 74 Q 13 20 1hl h 1. 0 51 10 9 2.0

22 01 3 10 1.0 7j 7 12 2.oi h*0 6 8 1.0 53 6 12 2.0

-'3 91 8 12 2.0 h8 11 II 4.5 15 6 1 1.0 45 12 Q 2.0

fw.r thrt 13 ,Iays ata on po r-r m.nur-t % m ats it fit at Lon.4 made for I). anti DI
Fril n i- I ,,,tnl i , ' f f ,f f - I-, ,I, f m van n o . " k t d!!i 1. , It t1

I lo r halt , o f oppel,,r ,h'.i It- to 11d an I it Ili

if - Ia' o f m iii all to I owti r oI'lt I i' n (i1i

. ' l-d an dti atin of averatE voltagre in (il below me-an power
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Table A;! (Concluded

MON11I1I-1)I VALUES OF RADIO NOISE

Station: LAEM-CIIABANG I.at. 13.05 0N Long. 100.9 0 F Month Feb. 1967

FREQUENCY (M 110

11R.
(LT) 0. 53 2. 3 5.0 10.0

Far D a 1 ), 'i ao la  ll Vi Fall Du  v D) d, Ym IU D Vi!

am u l dm rem 1). 1 1 Vdm ~a dfr remm I V~ d.

00 98 7 6 2.0 72 5 6 2.0 58 6 6 1.0 45 7 4 A.0

01 97 6 7 !2.5 72 4 6 2.0 59 8 7 1.0 46 7 6 4.0

02 96 5 7 3.0 71 4 7 3.5 59 8 7 1.0 47 6 6 4.0

03 98 4 9 14.0 70 6 5 4.0 60 10 10 1.0 46 2 6 5.5

04 96 4 9 ,4.0 68 6 5 5.0 58 10 10 2.0 45 5 7 5.0

05 95 3 7 4.0 66 8 6 5.0 58 II 8 2.0 "47 .-- - 4.0

06 92 7 4 1,5 67 (1 8 2.5 56 8 h 2.0 45 10 5 3.0

07 90 7 7 1.5 t2 5 t 2.0 51 8 3 2.0 42 8 9 2.0

08 85 7 10 2.0 56 7 3 2.0 47 9 5 2.0 41 9 9 4.0

09 78 14 5 2.0 52 7 3 2.0 43 6 3 2.0 37 15 9 4.0

10 78 8 7 2.0 53 12 4 2.0 43 7 3 2.0 36 14 7 4.0

I1 85 8 10 1.5 52 8 5 2.0 43 6 5 2.5 41 II I 3.5

12 8o 7 11 2.0 50 13 3 2.0 43 8 6 2.5 41 11 11 .1.0

13 81 13 8 2.0 51 12 4 2.0 43 3 5 2.0 36 15 6 5.0

14 78 16 4 2.0 53 10 5 2.0 41 3 5 2.0 41 11 11 4.0

15 83 18 7 1.5 59 8 6 2.0 47 8 4 1.5 42 14 6 4.0

It, 91 II 6 2.0 67 7 7 2.0 52 7 5 2.0 44 7 7 .1.0

17 Qt% 1 5 2.0 74 5 1, 1.0 60 , 7 1.0 51 10 8 4.0

18 96 9 7 1.0 7t 5 5 2.0 14 6 7 1.0 41 8 5 '.0

IQ Oil 9 5 2. 0 74 f , 1. 0 6t, 5 , 1.0 52 4 5 3.0,

20 '7 6 5 2.0 7l . 8 2.0 h it 4 8 1.0 52 5 8 3.0

21 97 7 4 1. 5 7t 4 t, 2.0 ith 4 8 1.0 55 2 10 2.0

22 O 5 5 2.0 75 5 5 2.o t, 5 8 1.0 53 9 8 2.5

23 q8 72 4 5 2.0 50 7 5 1.0 .4i I1 10 3.0

l"n .r haS l 15 l dat a on 1,..,-r mrla.ur,.m,.ni a il no tt t iat lol ma .. for 1 anti 1)

Ia -M Iial valu of ,. f.t. i aitnnI ntiws.e I Il .i Kt,

Io = Hat", If u pt I ,.ti, to n,.dian in -M

-1 B Iatti, of ri-dian to 1,,,,r d, l,'- i~l '

V M ntl itt ,I. vi at itt of av-ra , uollitaw, In dll 1-. ot, ti,- an tt. r
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